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TO THE PARTICIPANTS: 
The Geological Science Field Trip program is designed to 
acquaint Illinois residents with the landscape, the rock and mineral 
resources, and the geological processes that have led to their origin. 
With this program, we hope to stimulate a general interest in the geology 
of Illinois and a greater appreciation of the state's vast mineral re-
sources and their importance to the over-all economy. 
We encourage you to ask the tour leaders any questions that 
may occur to you during the trip. Discussion often clarifies points 
that otherwise would remain confused to many of the participants. We 
also invite your written comments upon the conduct of the trips so that 
1:-1e might improve them as much as possible. 
Additional copies of this guide leaflet, as well as itineraries 
for field trips that have been held in the past, may be obtained free of 
charge by writing to the Illinois State Geological Survey. The itinerary 
maps for each field trip can be purchased for 10 cents each. 
Several of the stops along this itinerary are located on private 
property whose owners have graciously given us permission to visit their 
lands. Please obey the instructions of your trip leaders and conduct 
yourselves in a manner that will show respect for the property owners' 
cooperation.. Please do not litter, or climb on fences, and leave all 
gates as ·found, so that we may be welcome to return on future field trips. 
These simple rules of courtesy also apply to public property as well. 
For the convenience of those persons who may use this itinerary at some 
future time, the names and addresses of every private property owner are 
listed for the respective stops. Whenever possible, always attempt to 
obtain permission when visiting private property. 
We hope that you enjoy today's field trip and will attend others 
in the future. 
THE STAFF 
EDUCATIONAL EXTENSION SECTION 
ILLINOIS STATE GEOLOGICAL SURVEY 
• 
PRINCETON GEOLOGICAL SCIENCE FIELD TRIP 
INTRODUCTION 
Glacial History of Illinois 
Some knowledge of Illino~ glacial history and the glacial deposits is 
necessary for full appreciation of many geologic features in the Princeton area. 
The following summary is a brief introduction to these subjects and should be read 
before the field trip begins. 
Thousands of years ago much of northern North America was covered by 
huge glaciers. These glaciers, which advanced from centers in eastern and central 
Canada, developed when the mean annual temperatures were a few degrees lower than 
they are now, and the winter snows did not completely melt during the summers. 
After many years a sheet of ice accumulated that was so thick its weight caused it 
to flow outward, carrying with it the soil and rocks on which it rested and over 
which it moved. 
The Pleistocene Epoch or "Great Ice Age" began about one million years 
ago and ended about five thousand years ago. During this epoch, there were four 
major stages of glaciation, each followed by a long interglacial stage character-
ized by climatic conditions much as they are today (see diagram on next page and 
attached Pleistocene Time Table in back of guide leaflet). 
The oldest glacial stage is the Nebraskan, named after the state of 
Nebraska where extensive Nebraskan deposits are buried beneath the younger glacial 
deposits. In Illinois the Nebraskan deposits are also buried, and there are only 
rare exposures of Nebraskan till in extreme western Illinois. A wa~ climatic 
interval, called the Aftonian (interglacial) Stage, followed the melting of the 
Nebraskan glacier. 
The next glacial climate produced the Kansan glacier, which left thick 
deposits of fine rock materials and outwash sand and gravel in Illinois when it 
melted away. The Kansan Stage was followed by the Yarmouthian (interglacial) Stage. 
During this stage, erosion carved valleys and hills, and soils were formed in the 
Kansan deposits. 
The third glacial stage, the Illinoian, is particularly important to the 
residents of Illinois. The Illinoian glacier, in three separate advances (timan, 
Jacksonville, Buffalo Hart), covered 80 percent of the state, reaching southward 
to Carbondale and Harrisburg. After several thousand years, a warm stage caused 
the Illinoian ice sheet to melt. During this warm stage, the Sangamonian, the 
upper part of the deposits .left by the glacier, was weathered and soil developed, 
as in the preceding Yarmouthian interval. These ancient Sangamonian soils resemble 
present-day soils in color, texture, and depth, suggesting that the climate during 
interglacial times was similar to our present climate. 
The last and most recent glacial stage in Illinois was the Wisconsinan, 
which began about 70,000 years ago. The Wisconsinan comprised three major glacial 
advances--the Altonian, the Woodfordian, and the Valderan. Little is known about 
the extent of the Altonian glacier, as its deposits were overridden by later gla-
ciers, except in northern Illinois. The Woodfordian glacier advanced southward from 
the Lake Michigsn basin to the present sites of Shelbyville, Decatur, Charleston, 
and Peoria. The Valderan glacier reached its maximum extent near Milwaukee, Wis-
consin, and did not enter Illinois. 
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. When the glaciers melted, they released the rock materials they had 
picked up as they advanced. These materials are called glacial drift. Glacial 
drift deposited directly by the ice is called !!11· It is unsorted and unstratified 
and consists of a mixture of all kinds and sizes of rock fragments. As the Wiscon-
sinan glacier wasted away, the ice front melted back and readvanced many times, 
creating a complex sequence of till deposits in northeastern Illinois, the most 
outstanding of which are end moraines. More than 50 successive end moraines were 
formed by the Wisconsinan glacier in Illinois alone. The major ones are shown on 
the accompanying glacial map of northeastern Illinois. 
Some of the glacial drift was washed out with the meltwaters and is 
called outwash. Outwash is layered or stratified. The coarsest material (gravel, 
sand) carried by the meltwater was deposited nearest the ice front, and the finer 
material (silt, clay) was carried farther away, with some possibly carried all the 
way 'to the sea. Where the outwash was spread widely along the front of the glacier, 
it formed an oun1ash plain. Where the outwash was restricted to the stream valleys, 
it formed valley train deposits. Many valley trains in Illinois are buried beneath 
younger glacial drift. 
when the 
balance. 
and more 
a ridge. 
An ~ moraine is an accumulation of drift that formed at the ice margin 
rate of advance and the rate of melting of a glacier were essentially in 
The front of the glacier remained essentially stationary, and as more 
rock debris was brought to the edge of the glacier, it piled up and formed 
The surface relief of end moraines is generally greater than that of 
the surrounding area and is referred to as swell-and-swale or knob-and-kett~ 
topography. At some places there are large gaps in the moraines where subglacial 
streams presumably carried away most of the drift. The flatter areas behind end 
moraines are called ground moreines or !!11 plains. 
At times, especially in the fall and winter, the meltwaters subsided, 
exposing the valley trains. The wind picked up silt and fine sand from the 
floodplains and dropped these materials on the bluffs and uplands to form deposits 
of loess. Loess mantles most of Illinois. Near the large river valleys it may be 
as much as 60 to 80 feet thick, but it thins rapidly away from the valleys. 
The importance of the Pleistocene Epoch to Illinois is emphasized by the 
rich soils formed from the glacial deposits and by the abundant deposits of sand 
and gravel. The glacial outwash, especially buried valley trains, is an important 
source of ground water. The state would not have these valuable resources if the 
glaciers had not invaded Illinois. 
Glacial Deposits in the Princeton Area 
The Princeton area was completely or partially covered by the Pleistocene 
glaciers during the Kansan, Illinoian, and Wisconsinan Stages. The Nebraskan gla-
cier may have invaded the western part of the area, but this has not been confirmed 
by Survey geologists. The topography and surficial materials of the field trip 
area are predominantly the result of the Wisconsinan glaciation, and deposits of 
till, outwash, loess, and dune sand, and several landforms related to the Wiscon-
sinan glaciation will be seen and discussed during the field trip. 
The glacial deposits range from a few feet thick to more than 500 feet 
thick in the Princeton area • . The thickest deposits fill the Princeton Bedrock 
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Valley, a large buried valley which was the main channel of the Ancient Mississippi 
River throughout most of the Pleistocene Epoch. Kansan till and outwash as much as 
100 feet thick are confined to the Princeton Valley and other bedrock valleys of 
the region and are not exposed. Illinoian drift occurs in the bedrock valleys and 
is also extensively present beneath the Wisconsinan drift throughout the region. 
The Illinoian till plain forms the extreme southwestern portion of the field trip 
area and the Illinoian deposits are exposed in many places. 
ITINERARY 
"No county [Bureau] in this part of the State presents 
so poor an opportunity for the investigation of its geological 
formations. \fith the exception of the Illinois river bluffs from 
Trenton [Depue] towards Peru, in LaSalle County, and a small ravine 
or two near Tiskilwa, there is hardly an outcrop of a single rocky 
formation in the county." ••.• "Green River, in this county, has 
no sign of an outcrop in its low, swampy banks." 
••.• "Some of the bogs, morasses, and sloughs in this low 
bottom [Illinois River], covered with green scum and almost seeth-
ing beneath a summer sun, have a Stygian smell, and must be prolific 
breeding places for agues and intermittent fevers. The name 
Lepertown [Leepertown], applied to the part township lying along 
the Illinois river, is no misnomer." 
James A. Shaw in "Geological Survey of Illinois," 1873 
0.0 0.0 Assemble on East Crown Street on south side of Princeton High School. 
Proceed east on East Crown Street. STOP. Turn right on South Homer 
Street. 
0.1 0.1 Turn right (west) on East Peru Street (Routes 6 and 26). 
0.4 0.5 TRAFFIC SIGNAL at South Main Street. Continue ahead (west) on Route 6. 
1.3 1.8 Princeton city limits. Descend into Bureau Creek Valley. 
The itinerary has just crossed the front of the Cropsey Moraine, one of 
the more than 30 end moraines that were deposited in Illinois by the Wisconsinan 
glacier during the Woodfordian Substage between about 22 thousand to 12 thousand 
years ago (see Itinerary Map and fig. 2). The City of Princeton is situated on 
the Cropsey Moraine. In this locality the Cropsey Moraine is only about 30 to 
50 feet high, and because of this and the sharply rolling terrain resulting from 
erosion of the upland by Bureau Creek, East Bureau Creek, and their tributaries, 
the moraine is not easily distinguished by its topographic expression. 
Bureau Creek established its valley when the glacier stood at the 
Cropsey front. The valley was cut by meltwater flowing southward around the front 
of the glacier toward Illinois Valley. Note how the valley essentially parallels 
the curve of the moraine (see Itinerary Map). The valleys of West Bureau Creek 
and Coal Creek to the west, East Bureau Creek, Brush Creek, and Spring Creek to 
the east, and other streams in the field trip area are similarly related to 
moraines or positions once occupied by the front of the ice. 
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Fig. 2 - Part of Northwestern Illinois showing the positions of the major 
stands of the Wisconsinan glacier. The Illinoian front is also 
shown. 
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During early Woodfordian time the Wisconsinan glacier covered the field 
trip area several times (fig. 2). The Shelbyyille advance, which began about 22 
thousand years ago, completely covered the field trip area and pushed westward into 
eastern Iowa. After reaching its maximum extent about 20 thousand years ago, the 
Shelbyville ice melted back. Subsequent readvances, each slightly less than the 
preceding, built the Bloomington, Normal, Cropsey, and Arlington MOraines in the 
field trip area. 
0.6 2.4 Cross Big Bureau Creek. 
0.8 3.2 Crossing the Bloomington till plain. Note how even the land surface 
is in this area. 
2.7 5.9 Descend into valley of West Bureau Creek. 
0.4 6.3 Cross West Bureau Creek. 
0.3 6.6 SLOW. Enter town of Wyanet. 
0.4 7.0 CAUTION. Railroad crossing. 
0.4 7.4 Turn right (north) on North West Street. 
0.4 7.8 The itinerary is now crossing the rear portion of the Bloomington end 
moraine. Compare the somewhat hummocky topography of the moraine with 
the even topography of the till plain seen earlier. 
1.7 9.5 Cross Interstate 80 overpass. 
0.9 10.4 Crossing an area of dune sand. Notice the sandy soil in the field on 
the left. 
1.3 11.7 Crossroads. Continue ahead. 
0.5 12.2 Crossroads. Turn right (east) on gravel road. Manlius blacktop to left. 
1.3 13.5 Cross bridge. 
0.3 13.8 T-road intersection. Turn right (south) on oiled gravel road. 
0.1 13.9 Stop 1. Sand dune on Bloomington Moraine. (NEt, SWt, sec. 27, T. 17 N., 
R. 8 E; Buda Quadrangle.) 
This exposure consists of dune sand that was blown across the top of the 
Bloomington Moraine from the Green River Lowland, the low, poorly-drained plain 
that extends westward from the front of the moraine. Large tracts of sand dunes 
are extensively developed throughout the Green River Lowland, the surface of wh:l.ch 
is largely a vast Wisconsinan outwash plain. The lowland represents for the most 
part the surface expression of the partially drift-filled Princeton Bedrock Valley, 
the broad bedrock valley occupied by the Ancient Mississippi River until the advance 
of the Shelbyville glacier (fig. 3). 
Throughout most of the lowland the dunes are related to outwash that was 
carried down the Rock River during melting of the Valparaiso glacier (fig. 1, #11). 
The dunes in this area are related to the older Bloomington outwash. During the 
stand of the Bloomington glacier about 15 thousand years ago, meltwater flowed 
• 
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Fig. 3 - Part of northwestern Illinois showing the principal bedrock valleys 
(stippled) and t he Shelbyville and Blo0mi ngt on i ce fronts. Note how the 
Princeton Valley and· t he broad lO\-ll and e. t the Junc t i on of Pri nceton, Paw Pavr, 
and Ticona. Valleys channeled the fl ow of i ce to~·rar d the He st. 
westward from the ice front and deposited an extensive outwash plain in front of 
the moraine in the western portion of the Green River Lowland north of Sheffield 
and Annawan. Afi:er the meltwaters waned, the largely unvegetated outwash plain 
was exposed to wind erosion. The sand was eroded from the sandy outwash plain 
and heaped into sand dunes. Except for local blowouts where they have been dis-
turbed by man, the dunes are stabilized by vegetation and have a modern soil 
developed on them. 
The principal area of sand dunes in the field trip area is west of the 
Bloomington Moraine west of Manlius (see Itinerary Map) where many of the dunes 
on the Bloomington outwash plain are 40 to 50 feet high. The topography of this 
area is characterized by a haphazard arrangement of irregular, arcuate, and 
elongate dunes with enclosed depressions on the otherwise flat outwash plain. 
Because of prevailing west-northwesterly winds during their formation, the dunes 
~ave steep lee slopes toward the east, and the dune tract exhibits a distinct 
east-southeasterly topographic orientation. Some of the sand was blown out of 
the lowland and carried up onto the Bloomington Moraine and down its east slope 
to form local patches of dune sand such as here at Stop 1. Because of the distance 
.. 
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from the sand source and the height of the moraine, the amount of sand carried 
over the moraine into these areas was limited, and only very low dunes or thin 
patches of sand were deposited on the moraine and its backslope. The sand is 
fine-grained and consists predominantly of quartz grains (75%), feldspar (15%), 
shale (lOt), and minor amounts of several other minerals. In this exposure the 
sands are leached of carbonate minerals and oxidized to a red-brown color. 
0.0 13.9 Leave Stop 1. Continue ahead. 
0,2 14.1 Cross bridge • 
0.2 14.3 T-road intersection. Turn right (west) on blacktop. 
1.6 15.9 Crossroads. STOP. Turn left (south) on blacktop to Wyanet. 
2.0 17.9 Cross Interstate 80. 
2.0 19.9 SLOW. Enter Wyanet. 
0.2 20.1 STOP. Intersection with Routes 6 and 34 (west Main Street). 
Turn right (west). 
0.6 20.7 Driving across the Bloomington Moraine. Note .the irregular topography 
which is so typical of end moraines. 
0.4 21.1 On the left is an old lock on the Illinois-Mississippi Canal. 
0.6 21.7 Cross the Illinois-Mississippi Canal. 
Interest in the construction of the Illinois-Mississippi ("Hennepin") 
Canal began in 1836 and continued through the years until 1890 when Congress 
finally provided funds for its construction. Extending from the Illinois River 
at Bureau westward through the Green River Lowland to the Rock River at Colona 
about four miles east of Moline, the canal was completed and opened for barge 
traffic about 1907. As originally conceived, the eanal was to be the final 
connecting water link between the Upper Mississippi Valley Region and Lake Michigan. 
It soon fell into disuse, mainly because of two factors: (1) it was only seven 
feet deep, and (2) it had inadequate connections to Lake Michigan via the Illinois 
River and the Illinois-Michigan Canal a few miles to the northeast. However, until 
the early 1930's the locks were still operable and occasional barges plied the 
waterway. After 1935 the canal was allowed to decay. Although there was talk 
of reopening the canal during World War II, nothing ever came of these plans. 
0.5 22.2 Crossroads. Turn left (south) on gravel road between electric power 
substations. 
0.6 22.8 CAUTION. Unguarded railroad crossing. Two tracks. 
Entering an area of knob-and-kettle topography. 
0.6 23.4 The low ridge on the left on the horizon is an esker. The esker trends 
southeast for about three miles (see Itinerary Map). 
0.2 23.6 Directly ahead from the corner is another esker. The esker is a low, 
grassy ridge that extends from the left toward the northwest. The 
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northwestern end of the esker ia just beyond the winding road that 
can be aeen in the distance on the right. 
0.2 23.8 CAUTION. Unguarded railroad crossing. Two tracks. 
0.1 23.9 T-road from left. Turn left (east). 
0.3 24.2 Stop 2~ Esker on Bloomington Moraine. (SWt 1 sec. 30, T. 16 N., 
R. 8 E.; Buda Quadrangle.) 
This stop is situated in the midst of a group of eskers on the backslope 
of the Bloomington Moraine (see Itinerary Map). One esker can be seen to the 
northeast and another to the south, both eskers trending northwest-southeast. 
The esker to the south is a clearly defined ridge with two branches. The smaller 
branch in the foreground is grass-covered and has a cut in it; the main esker 
ridge extends into the background and has a partial ttree cover. 
Eskers are sinuous ridges of outwash consisting of atratified sand 
and gravel which represent channel deposits of meltwater streams that flowed in, 
on, or under a melting glacier. Their preservation indicates that they fonmed 
in areas of stagnant (inactive) ice, because they would have been destroyed by 
moving ice. The most commonly accepted mode of origin is that eskers formed in 
subglacial channels or tunnels at the base of a glacier. Meltwater mainly from 
the surface of the glacier flowed downward through crevasses and other openings 
to the base of the ice. There under hydrostatic pressure the meltwater enlarged 
a system of openings to form tunnels which then carried the meltwater flow toward 
the margin of the melting ice. The tunnels became partially filled with outwash 
released from the melting glacier, and when the enclosing ice melted away, the 
outwash was left standing as elongate ridges, often branching and meandering as 
surface streams do, to mark the former meltwater channels. Some eskers probably 
formed, at least in part, in channels cut into the ice surface or in tunnels 
within the ice, as well as in subglacial tunnels. In these cases the channel 
deposits were gradually let down onto the ground beneath as the glacier melted. 
The eskers here at the back of the Bloomington Moraine were formed by 
subglacial streams that probably flowed northwestward toward the nose of the 
moraine in the vicinity of Sheffield. Within the area from Sheffield northward 
to the vicinity of Manlius and eastward to Wyanet, including the locality here 
at Stop 2, the Bloomington MOraine overlies the Princeton Bedrock Valley. Within 
this area the crest of the moraine has a pronounced sag and is less well-defined 
than in the areas bordering the valley to the north and south (see Itinerary Map). 
The sag above the valley, especially near the back of the moraine, includes some 
of the most distinctive glacial topography in Illinois. Flat, swampy areas among 
steep-sided morainic hills, numerous kames (gravel hills), kettles (ice block 
depressions), as well as the esker segments here at Stop 2, form a tract of sharp 
glacial featuree that have been only slightly modified by post-glacial erosion. 
Appearing almost as fresh as if it were just formed, this topography affords a 
unique opportunity to study the effects of glaciation. Like eskers, most of these 
features were formed under conditions of inactive ice, indicating that within the 
low area above the Princeton Bedrock Valley the Bloomington glacier must have 
become stagnant near the end of its stand at the moraine. Similar features are 
not present on the higher parts of the moraine along the sides of the valley. 
!he broad sag in the Bloomington Moraine represents the present surface 
expression of the Princeton Bedrock Valley. The valley was not completely buried 
when the Bloomington glacier advanced into this area, and the ice was channeled 
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westward up the valley as a tongue-like extension, although not as far as the 
earlier Shelbyville advance which extended westward into e•stern Iowa (figs. 2 
and 3). Over the valley the ice was probably much thicker than at the sides of 
the valley, and Survey geologists have suggested that a large mass of this thick 
ice became isolated from the Bloomington glacier when the ice front melted back 
from the moraine. This stagnant ice mass persisted within the low area for a 
considerable time, and as the ice melted away, the sharp stagnation features were 
formed. Meltwater was concentrated in the low area, flowed westward through 
channels at the nose of the moraine, and built an extensive outwash plain at the 
front of the moraine in the· Green River Lowland. One of these channels is located 
immediately north of Sheffield, another is located three miles farther north where 
the Illinois-Mississippi Canal crosses the moraine, and a third is located about 
two miles south of Manlius where Hickory Creek crosses the moraine. 
o.o 24.2 Leave Stop 2. Continue ahead. 
0.3 24.5 Crossing ~sker. The crest of the esker can be seen extending southeast-
ward toward the woods. 
!-intersection. Bear right. 
o •. l 24.6 On the left is a kettle. 
0.2 24.8 The road parallels the esker mentioned earlier. The grassy ridge on 
the right is the esker. On the left is another dry kettle. 
0.2 25.0 ~~. Water-filled kettle. {SW~, SEt, NEt, sec. 30, T. 16 N., 
R. 8 E.; Buda Quadrangle.) 
The water-filled depression on the right side of the road is an ice · block 
depression that is referred to as a "kettle" by geologists. Kettles are character-
istic of end moraines and contribute to the hummocky topography known as "knob-and-
kettle" topography that is also typical of end moraines. Kettles may also occur 
on an outwash plain in front of an end moraine or on the till plain beh.ind a 
moraine. Kettles indicate conditions of stagnant ice and are formed during the 
late melting stages of a glacier. Ice blocks became detached or isolated from 
the melting ice mass and then were partially or . completely buried by outwash which 
filled in around them. When the ice blocks melted away, the outwash cover slumped 
into space occupied by the ice, leaving depressions. 
0.0 25.0 Leave Stop 3 . Continue ahead. 
0.1 25.1 On the right is another large kettle. The farm house is near the 
eastern end of the kettle. 
0.4 25.5 Note the large glacial boulders along the right side of the road. 
These boulders are known as "erratics." Erratics are glacially trans-
ported rocks that are not indigenous to the areas in which they are 
found. The erratics seen here are mostly igneous and metamorphic rocks 
that were carried into Illinois from far to the north in Canada. 
0.8 26.3 Crossroads. STOP. Turn right (south) on blacktop. 
0.8 27.1 On the right is a small abandoned gravel pit that was opened near the 
end of the esker seen earlier at Stop 2 (see Itinerary Map). Just ahead 
is a road cut through the end of the esker (at the Faultless Feed sign). 
0.8 27.9 Crossroads with Buda Road. Continue ahead. 
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0.4 28.3 The itinerary is now ascending the steep backslope of the Bloomington 
Moraine. 
1.7 30.0 Note view back toward the north and east along the backslope of the 
Bloomington Moraine. The horizon .marks the crest of the Cropsey .MOraine. 
Crossroads. Turn right (west) on blacktop. Sign on the left points 
toward Tiskilwa. 
0.5 30.5 Ascending to crest of the Bloomington Moraine. 
0.4 30.9 Stop 4. Crest of Bloomington Moraine. This point is at an elevation 
of just over 900 feet above sea level, and is the highest elevation 
that will be reached on the field trip. (NW%, NEt, NW\, sec. 17, 
T. 15 N., R. 8 E.; Buda Quadrangle.) 
This stop is on the crest of the Bloomington Moraine, the most prominent 
topographic feature in the Princeton area and one of the largest and most prominent 
of the Wisconsinan end moraines in Illinois. The view towards the southwest is 
across the Bloomington outwash plain and the Illinoian till plain which stretches 
toward the horizon in the distance. 
Along the highest parts of the moraine the crest stands as much as 150 
to 200 feet above the outwash plain to the west and 250 to 300 feet above the till 
plain behind the moraine. The highest parts of the moraine occur in the areas 
bordering the Princeton Valley. As mentioned earlier at Stop 2, there is a pro-
nounced sag in the moraine where it crosses the valley between Buda and Manlius. 
In Illinois the Bloomington Moraine can be traced from the Wisconsin state line 
in McHenry County southward in a great arc as far west as Peoria in Peoria County 
and then eastward past Danville in Vermilion County to the Indiana state line, 
a distance of same 280 miles. In places, as here in the Princeton area, the moraine 
has a width of seven to eight miles. This arcuate or lobate regional form exhib-
ited by the Bloomington MOraine and the other Wisconsinan end moraines in north-
eastern Illinois reflects the influence of the Lake Michigan Basin on the shape of 
the Wisconsinan ice front. The ice advanced south~astward as great tongue-shaped 
lobes shaped by the deep, round-bottomed basin. 
The Bloomington MOraine marks the farthest extent of a major readvance 
of the Wisconsinan (Woodfordian) glacier some 15 thousand years ago after the 
glacier had melted back from the Shelbyville Moraine. It was formed over an inter-
val of several hundred years by the accumulation of rock debri·s that was carried 
forward by the moving ice toward the margin of the glacier. The position of the 
ice margin remained essentially constant because the rate of forward movement of 
the ice was about equal to the rate at which the ice was melting back. The rock 
debris released from the melting ice was continually replenished by the moving ice, 
and it accumulated to form the end moraine. Actually the ice front fluctuated 
back and forth within a narrow zone of several miles as shown by the width of the 
moraine. 
0.0 30.9 Leave Stop 4. Continue ahead. 
1.1 32.0 STOP. Bear right and then left at jog in road. Continue west. 
1.1 33.1 Crossroads. STOP. Continue ahead on blacktop. 
0.2 33.3 On the left, toward the southwest, is Gravel Hill, part of a kame 
complex formed during melting of the Shelbyville glacier. 
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0.9 34.2 Crossroads. Turn left (south) on gravel road. 
Q.l 34.3 CAUTION. Unguarded railroad crossing. 
0.1 35.0 Large abandoned gravel pit on the left in Gravel Hill. 
0.3 35.3 Crossroads. STOP. Turn right (west). Cross tracks at Burnett 
Crossing and continue ahead (west). 
1.0 36.3 STOP. Intersection with Illinois Route 88. Turn right (north). 
Straight ahead is a prominent ridge of Illinoian drift. 
0.5 36.8 Ascending Gravel Hill. 
0.3 37.1 Stop 5. Discussion of Shelbyville and Illinoian kames. 
Stop across from church. Stand at the top of the bank on the right 
shoulder for an excellent view toward the Bloomington Moraine on the 
horizon to the north and east. (NW\, NW\, sec. 15, T. 15 N., R. 1 E.; 
Buds Quadrangle.) 
This stop is at the northwest end of Gravel Hill, a kame deposit 40 
to 60 feet high consisting of sand and gravel. Gravel Hill is part of a series 
of kames that were deposited in this vicinity during melting of the Shelbyville 
glacier, the first and most extensive of the Wisconsinan glaciers that invaded 
Illinois. Another large kame occurs south of Three Bridges School. This stop 
is also near the margin of the Shelbyville drift. 
The Illinoian glacier also covered the field trip area, advancing from 
the east and northeast some 250 thousand years ago. The view to the west and 
southwest toward the horizon is across the Illinoian till plain. The large hill 
in the background to the west is an Illinoian kame. 
Kames are steep-sided mounds of outwash sand and gravel that were 
deposited where meltwater plunged through holes in the ice into subglacial pools 
or where it entered temporary lakes ponded along the front of a glacier.. Whatever 
the case, the abrupt change in gradient of the meltwater. streams caused the sand 
and gravel to be deposited. The meltwater streams entering lakes which had 
ponded against the ice margin formed small deltas, which later were left standing 
as isolated mounds of outwash after the ice melted away. Gravel Hill and the 
other Shelbyville kames in this locality probably accumulated in ponds at the 
edge of the Shelbyville ice as it melted back. The outwash that forms Gravel 
Hill was seen when the itinerary crossed the kame north of Burnett Crossing. 
Many years ago several commercial gravel pits were operated in that locality. 
The Shelbyville drift margin is not marked by an end moraine in this 
vicinity, suggesting that the ice front did not stand long at its position of 
maximum advance. The position of the ice margin has been dete~ined by the 
distribution of Shelbyville till in exposures and in borings. The ice must also 
have been unusually thin near its margin because it appears to have flowed 
around the Illinoian kame to the west of here. The kame is about 75 feet high 
(see Itinerary Map). However, the ice thickened away from its margin and was 
probably several hundred feet thick over the bedrock valley to the north and 
within the Green River Lowland to the west. South of Peoria the Shelbyville 
margin is marked by a prominent end moraine, but there is generally no end 
moraine north of Peoria (see Glacial Map of Northeastern Illinois). In Peoria 
and Stark Counties immediately north of Peoria the Shelbyville margin is over-
lapped by the Bloomington Moraine (fig. 2). 
IOWA 
I o'---...1.-s _____.lo 
Miles 
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~ 
I 
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Fig. 4 - Part ot northern Illinois showing present streams and the axes ot buried 
bedrock valleys (broken lines). Note that some present-day streams tollow portions 
ot the bedrock valleys. 
Diversion of the Ancient Mississippi River 
As pointed out earlier, the Princeton area is underlain by the Princeton 
Bedrock Valley and several other bedrock valleys that are now buried or partially 
buried by the glacial deposits (fig. 3). These ancient valleys were eroded before 
and during the Ice Age by a river syst'em that l-1as much different than the present 
one (fig. 4). In the immediate vicinity, the Princeton Bedrock Valley was the 
main channel of the Ancient Mississippi River that flowed from northwest to south-
east across the area to the big bend of the ~resent Illinois Valley near Hennepin. 
The Paw Paw Bedrock Valley, which was the channel of the ~~cient Rock River, joins 
the Princeton Valley from the northeast. Buda Valley and Mud Creek Valley are 
tributaries from the south and west. 
The Princeton Valley and the broad bedrock valley at its junction with 
Illinois, Paw Paw, and Ticona Bedrock Valleys strongly influenced the movement 
of the Wisconsinan glacier when it reached this region. The steep, northeast-
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facing wall of the valley channeled the ice southward down the Ancient Mississippi 
Valley, along what is now Illinois Valley, and northwestward up the Princeton 
Valley into the Green River Lowland (fig. 3). The flow of the Shelbyville glacier 
was particularly strong, and the ice extended as a long, narrow lobe across the 
Green River Lowland into Iowa (figs. 3 and 4). 
Although the Princeton Valley is now essentially completely buried by 
the glacial deposits in the field trip area, it still has some surface expression. 
As pointed out earlier, the valley underlies the Green River Lowland west of the 
Bloomington Moraine and the broad low area at the nose of the moraine north of 
Sheffield. 
During the Kansan and Illinoian Stages the Princeton Valley was covered 
by the glaciers and became largely filled by glacial drift. However, after both 
the Kansan and Illinoian glaciations, the Ancient Mississippi River was able to 
reoccupy the valley. During the advance of the Shelbyville glacier the ice 
pushed up the Princeton Valley and forced the river westward. A great lake formed 
in the valley as the waters of the Mississippi were dammed up ahead of the advancing 
ice. The waters rose until they spilled over a low divide near Cordova in Rock 
Island County. The river cut through the divide and permanently assumed its present 
course along the western border of Illinois. The Shelbyville glacier also 
permanently diverted the Rock River westward from the Paw Paw Valley to its present 
valley. 
0.0 37.1 Leave Stop 5. Continue ahead. 
0.2 37.3 Crossroads. Turn right (east) on blacktop at old Bunker Hill School. 
0.6 37.9 CAUTION. Railroad crossing. 
0.3 38.2 CAUTION. Narrow bridge over Coal Creek. Railroad crossing. 
1.2 39.4 STOP. Crossroads. Turn left (north) on blacktop. 
2.1 41.5 T-road from right. STOP. Turn right (east) . on blacktop. 
1.6 43.1 Stop 6. Exposure of Bloomington drift in road cut. (Center of south 
line, sec. 31, T. 16 N., R. 8 E.; Buda Quadrangle.) 
This exposure is located on the Bloomington Moraine. The exposure 
reveals about six feet of pinkish Bloomington till overlain by three to four feet 
of coarse, sa~c.y gravel. The very fine, brown silt above the gravel is lo·ess that 
was deposited uf ter the Bloomington glacier retreated from this area. These 
deposits are described below. 
RICHLAND LOESS THICKNESS 
Loess, containing the surface soil, leached, 
dark brown to tan brown 3' 
Loess, massive, calcareous, tan with light 
brown mottling, sandy, some calcareous 
nodules in lower part . 5' 
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BLOOMINGtON DRIFT 
Gravel and sand, dominantly dolomite and limestone 
pebbles with a variety of igneous and metamor-
phic rocks, calcareous, gray, indistinctly 
bedded; strongly oxidized but not leached 4' 
Till, massive, calcareous, pinkish tan, sandy 
with abundant cobbles and small boulders 
(exposure continues below the right ~ide of 
the road) 6 1 
The Bloomington till is distinctively pinkish gray in northeastern 
Illinois. The pink color generally distinguishes it from both older and younger 
Wisconsinan till deposits in the region. Till is drift that was deposited directly 
by glacial ice. It consists of an unsorted (random) mixture of boulders, pebbles, 
sand, silt, and clay, and it is typically unstratified (unlayered). Many of the 
larger and harder rock fragments in till are commonly faceted (flattened on one 
or more sides) and striated (scratched) from wear during transport by the ice. 
Till is composed of rock debris that was eroded from the terrain over which the 
glacier moved. The Bloomington till contains many fragments of brown dolomite 
that were eroded from the Silurian and Ordovician strata of northern Illinois 
(see attached Geologic Map of Illinois). The till contains a large variety of 
other rock types as well, including many kinds of igneous and metamorphic rocks, 
not indigenous to Illinois, but which are known to have come from Canada where 
they are exposed at the surface. 
The outwash above the till was deposited by meltwater. Because an end 
moraine marks the zone of melting at the margin of a glacier, end moraines 
typically consist of a complex mixture of till and outwash. The outwash exposed 
here was probably deposited during the final retreat of the Bloomington ice front. 
However, it may have been deposited by meltwater from the large mass of ice that 
stagnated in the low area over the Princeton Valley just to the north. The esker 
seen at Stop 2 is less than a mile from here. 
Wisconsinan loess, a very fine, powdery silt deposit, overlies the 
Bloomington outwash. The loess was laid down by the wind, and in this area was 
largely derived from outwash in the Green River Lowland west of the Bloomington 
Moraine. The loess is locally as much as 20 feet thick in the Princeton area but 
is commonly eight to twelve feet thick. The loess exposed here at Stop 6 is 
referred to as the Richland Loess. The Richland Loess is an extensive loess sheet 
which overlies the Shelbyville and younger Wisconsinan drift sheets behind the 
Shelbyville Moraine (fig. 5). It was deposited during the retreat of the Shelby-
ville ice and the subsequent readvances and retreats of the Woodfordian glaciei 
in northeastern Illinois between about 20 thousand to 12 thousand years ago. 
Loess was also deposited during the advance of the Shelbyville glacier. This 
loess sheet occurs beneath the Shelbyville till sheet and rests on older Pleisto-
cene drift. This loess is referred to as the MOrton Loess, and it will be seen 
later at Stop 8. Outside of the Shelbyville Moraine on the Illinoian till plain 
the Wisconsinan loess represents all of the loess that was deposited during 
Woodfordian time. There the Richland and Morton Loesses are not differentiated, 
but they are combined and called the Peoria Loess. 
Geologists generally agree that the loess deposits are eolian in origin 
and are genetically related to the major meltwater channels which drained the ice 
fronts during the advance and retreat of the Pleistocene glaciers in Illinois 
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Fig. 5 - Diagram showing the generalized 
· stratigraphic relationships of the 
Wisconsinan deposits in Illinois. 
NE 
winds. In Illinois the Mississippi and Illinois 
of the loess. 
0.0 43.1 Leave Stop 6. Continue ahead. 
(fig. 1). During Pleistocene 
time, as now, the winds pre-
vailed westerly, and fine sand, 
silt, and clay were blown from 
the surfaces of the valley 
trains, which were largely 
unvegetated outwash flats. 
These materials were deposited 
on the adjacent bluffs and up-
lands. The finest dust (silt 
and clay) was blot~ eastward 
for great distances to form a 
gradually thinning blanket of 
loess over a vast area of the 
Midt-1est. Most of the loess 
was deposited during the · fall 
and early winter when, because 
of colder weather, the melt-
waters had receded, exposing 
the surfaces of the valley 
trains and permitting them to 
dry out. The recently depos-
ited outwash sediments were 
then more easily eroded by the 
Valleys were the major sources 
1.6 44.7 Crossroads. STOP. Turn left (north) on blacktop. 
2.3 47.0 CAUTION. Cross railroad and Illinois-Mississippi Canal. 
SLO~v. Enter Wyanet. 
0.6 47.6 Turn right on West Fourth Street. 
0.2 47.8 Stop 7. Lunch on grounds of t-1yanet High School. 
0.0 47.8 Leave lunch stop. Continue ahead on West Fourth Street. 
STOP. South King Street. Continue ahead. 
South lvalnut Street. Continue ahead. 
0.3 48.1 Turn left (north) on South Maple Street. 
0.3 48.4 STOP. East Main Street (Routes 6 and 34). Turn right (east) 
toward Princeton. 
0.5 48.9 Cross West Bureau Creek. 
4.0 52.9 Cross Big Bureau Creek. 
0.5 53.4 SLOW. Enter Princeton. 
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1.3 54.7 TRAFFIC SIGNAL. Junction of Routes 34; 26, arid 6 (Main Street). 
Continue ahead on Route 6 (East Peru Street). 
0.8 55.5 Junction Routes 6 and 26. Continue ahead (east) on Route 6. 
2.1 57.6 Crossing the Cropsey Moraine (see Itinerary Map). 
1.3 58.9 Approaching junction with Interstate 180. Continue ahead (east) on 
Route 6. 
0.7 59.6 SLOW. Bear left off highway onto gravel road at curve. 
0.1 59.7 Ct'ossroads. Tux:n left (not'.th)- on gravel road. 
1.6 61.3 T-road from right. Turn right (east). 
0 •. 8 62.1 Cross East Bureau Creek and STOP. 
0.0 62.1 Stop 8. Exposure of glacial deposits in bank of East Bureau Creek. 
Walk to exposure through pasture on left. (SWt, SEt, SEt, sec. 5, 
T. 16 N., R. 10 E.; Hennepin Quadrangle.) 
This exposure is one of the finest exposures of glacial deposits in 
the field trip area. Drift units related to several events in the glacial history 
of this area are exposed. The section is described and illustrated in figure 6. 
The silt deposit at the base of the exposure is the Roxana Silt, an 
early Wisconsinan loess deposit that was formed during the advance and retreat of 
the Wisconsinan Altonian glacier into northeastern Illinois. The Altonian glacier 
did not extend this far, but the Roxana Loess records its influence beyond the 
glacial margin. The Roxana was deposited during the advance and retreat of the 
Altonian glacier between about 70 thousand and iS _thousand years ago. 
Above the Roxana Silt is a thin deposit of silty peat. This peat was 
deposited during the Farmdalian Substage between about 28 thousand and 22 thousand 
years ago. This age has been established by radiocarbon dating of the peat. 
The Farmdale deposits are known primarily from central and north-central Illinois 
where they also include loess and water-laid silt in addition to peat. The 
Farmdalian Substage represents a major interval of glacial withdrawal between the 
retreat of the Altonian glacier and the advance of the Woodfordian glacier in 
Illinois (fig. 5). Weathering occurred during this interval as .shown by the 
leaching of carbonates from the upper part of the Roxana Silt. However, strong 
soils did not form d~ring the Farmdalian interval because the climate was quite 
cool. The cool climate favored the accumulation and preservation of peat. 
The calcareous loess above the peat is the Morton Loess. The origin 
of this loess was discussed at Stop 6. The MOrton Loess is overlain by a few 
inches to about two feet of gray till. This gray till may be the Shelbyville till 
which is usually some shade of gray. However, it may be a gray phase of the over-
lying, typically pink Bloomington till. Close inspection reveals that the gray 
till grades upward into the pink till. If the gray till is part of the Blooming-
ton, this means that the Shelbyville till was completely eroded away from this 
area by the Bloomington ice. Above the pink till are five feet of coarse gravel 
and gravelly sand that was deposited by meltwater from the retreating Bloomington 
glacier. This outwash is overlain by fine, pebbly, well-stratified sand, also 
probably Bloomington outwash. 
50 -
Surface soil 
Loess - tan, massive, leached, 
pebbly nt base 
- 18 -
Outwash - coarse gravel with boulders 
~ up to 1', and sand : bedded , 
M pebbly, calcareous 
. A..':. Cit---___ 
:./'.o. ~ . 
40 - o':~. 0 Till - brown to brownish gray' bluish / .'4· 
.0 ::...: IX: cast near base, rusty in upper 
,o·.:,.._·. o part, calcareous, silty, stony, 
·. ·.'. o. firm clayey and plastic in lower 
• ·O:c): 
.. ~% . 35 - · !".· •••. . 
part, with small lenses of sandy 
gravel up to 2' in lower part -~··· .. ----
. . • t>. 
~: 7~~ Outwash- sand, fine, evenly bedded, 
. ... o:.: c~lc;areous, few pcebble laye r s. 
~: : :7 upper part wi th cemented layers 
30- :_. ; ~.):~::~ '-......_ up t •) i ' , ceme-nt~d gravel layer 
.- -:.; .. ·~ : --........._-....at top 
;_ :_. .~-·~ .::_: ~ - sand , medium to coar se, 
massive, calcareous, pebbly at 8 
--o--_ botto:1 
H 
::2: 
<1.-: 0 0 
Gravel, coarse, sandy, cal careous 
:..:- ~ .(\. 0 
0 .:.,.., · ,.:a 
20 - ·. "- : ~ ~ 
.6 ' ./ . 
Till - grayish brown with pink cast, 
silty, stony with large boulders, 
firm, calcareous, lenses of sand 
and gravel up to '' near base 
. ...:.o 
~ -~~ 
'·a· A: . 
15-~- ---
~~0~~~ 1 -~~~ ~ Till - gray, firm, 
~;....:.· .o. calcareous 
silty, pebbly, 
10 
·-· ---
Silt - tan to light brown, massive, 
flaky, with dark green streaks in 
upper part, calcareous 
-:-~..:...:_ . ~Silt- brownish gray, clayey, firm, 
_:~. ~ - ~ leached, with carbonaceous specks 
~ 
Creek 
~-- ---------------------------------------~-------~ Fig. 6 - Drift units exposed at Stop 8. 
Above the Bloomington 
outwash are about 7 feet of brown 
till. This till was deposited 
during the advance of the Cropsey 
glacier. This exposure is near 
the back of the Cropsey Moraine 
(see Itinerary Map). The coarse, 
bouldery outwash above the Cropsey 
till may have been deposited by 
meltwater from the Cropsey glacier, 
but it was more likely deposited 
by meltwater from the Arlington 
glacier which advanced to within 
one mile from here. This sugges-
tion is based on the coarseness of 
the gravel. Above the coarse out-
wash are several feet of Richland 
loess. 
0.0 62.1 Leave Stop 8. Continue 
ahead • 
0.5 62.6 
0.6 63.2 
0.2 63.4 
0.7 64.1 
0.3 64.4 
0.4 64.8 
T-road from right. 
Turn right (south). 
Small gravel pit in 
Arlington outwash on 
right. 
Approaching the front 
of the Arlington 
Moraine. 
Crossing the Arlington 
Moraine. 
On the right the Arling-
ton Moraine rises gently 
towards the east. 
STOP. Intersection 
with Route 6. Turn 
left (east) on Route 6. 
1.0 65.8 Y-intersection. Routes 
6 and 29. Continue 
straight ahead on : 
Route 6. 
0.3 66.1 Cross Brush Creek. 
0.4 66.5 Now crossing the Arling-
ton till plain. On the 
right in the distance 
note the red-topped 
conical mound. This 
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mound is waste rock that was taken from an underground coal mine. 
1.1 67.6 SLOW. Enter village of Hollowayville. 
1.0 68.6 SLOW. Enter village of Seatonville. 
0.3 68.9 Note the conical waste .pile on the left. 
0.2 69.1 Cross Negro Creek. 
1.1 70.2 Note the even topography of the Arlington till plain in this area. 
1.8 72.0 Intersection with Route 89. STOP. Turn right (south) on Route 89. 
1.6 73.6 SLOW. Crossroads. Turn left (east) on blacktop north of cemetery. 
1.8 75.4 Y-intersection from left. Continue straight ahead towards railroad 
crossing. CAUTION. Unguarded crossing. 
0.1 75.5 Cross Spring Creek. Continue ahead under railroad overpass. 
0.1 75.6 Stop 9. Gravel Pit in Lake Illinois delta. Enter pit along old ha~lage 
roaa on left side of road. The pit is about 450 feet east of the black-
top. (NEt, NW-\, HE\, sec·. 35, T. 16 N., R. 11 E.; LaSalle Quadrangle.) 
The thick sand and gravel deposit in this abandoned pit is an outwash 
delta that was built into Lake Illinois, a great, elongate meltwater lake which 
occupied the Illinois Bedrock Valley throughout most of the Woodfordian Substage. 
The lake was formed when the Bloomington Moraine was deposited across the Illinois 
Valley at Peoria. Meltwater backed up behind the morainal dam, and the lake, 
when the valley was not occupied by the Woodfordian glaciers, extended along the 
entire Illinois Valley. The lake persisted for about 1,500 years,from the retreat 
of the Bloomington front about 15 thousand years ago until the retreat of the 
Marseilles front about 13.5 thousand years ag~when the dam was breached and the 
lake finally drained. 
Until the advance of the · Cropsey glacier, Lake Illinois had extended 
up Ticona Valley after each retreat of the Woodfordian glacier. The present: 
Illinois Valley from Depue eastward did not exist. The Ticona Valley had been 
nearly filled by drift of the Shelbyville, Bloomington, and Normal glaciations, 
and during the Cropsey glaciation it was completely buried by drift and abandoned. 
The time of origin of the present upper Illinois Valley was also during the Cropsey 
glaciation. However, why the vailey was developed along its present course where 
it had to cross bedrock divides, rather than being re-eroded along Ticona Valley 
which was filled with softer glacial deposits, is a problem that has not been 
solved. Nevertheless, when the Cropsey glacier had retreated, a shallow depression 
existed in the till plain along the eourse of the present valley. This depression 
may have been fo~ed by subglacial d~ainage of the Cropsey glacier. As the Cropsey 
ice front retreated, the waters of Lake Illinois extended into this shallow depres-
sion. 
During retreat of the Bloomjngton, Normal, Cropsey, Farm Ridge, and 
Marseilles ice fronts, a series of deltas were built into Lake Illinois. These 
deltas are preserved from the vicinity of Bureau eastward for several miles past 
Marseilles. The tops of these deltas are at an elevation of 600 feet above sea 
level, indicating that this was the approx~ate elevation of the surface of Lake 
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Illinois. If any deltas were deposited in the lake south of Bureau they were 
later destroyed by erosion during widening of the valley. 
The delta here at Stop 9 was deposited by meltwater which flowed from 
the Arlington ice front. The beds of gravel are steeply tilted east toward the 
front of the delta. These tilted beds are called foreset beds, and they show the 
angle at which the gravel beds were deposited as the delta extended out into the 
lake. Although the gravel is badly slumped in this exposure, the structure of 
the foresets can still be seen at the west end of the pit. The steep foreset beds, 
the poor sorting and coarseness of the gravel, and the abundance of cobbles and 
boulders indicate rapid deposition close to the ice front. The thickness of the 
delta is about SO feet, which was about the depth of the lake in this locality. 
Near the top of the pit the foreset beds are overlain by a thin bed of 
laminated silt. This silt bed, which can be traced completely across the pit 
face, shows the eastward slope of the top of the delta. Similar silt beds occur 
in most of the Lake Illinois deltas. Deposition of the silt bed marked the end 
of delta building at this locality. Gravel deposition ceased either because the 
ice front had melted back or the direction of outwash discharge from the ice front 
had shifted to another place. The silt bed indicates deposition at a considerable 
distance from the delta front. Several feet of gravel above the silt bed was 
deposited when the direction of outwash discharge shifted back into this locality. 
However, the upper gravel is much finer than the lower gravel, indicating that the 
ice front had retreated a considerable distance to the east. 
It has also been suggested that each of the Lake Illinois deltas was 
formed during a single summer season of melting. The silt beds above the foreset 
beds are thought to record slow deposition during the winter season of reduced 
melting. 
This gravel pit was formerly operated by the western Sand and Gravel 
Company of Spring Valley. The company is presently operating a pit at the south 
edge of the delta about one-half mile south of here. Sand and gravel, obtained 
almost exclusively from glacial outwash, are important mineral commodities in 
Bureau County and the state of Illinois. Common sand and gravel are used exten-
sively in Illinois for various building and construction purposes. Commercial 
sand· and gravel producers reported a total production of about 33.5 million tons 
in 1967 valued at about 30.4 million dollars. 
o.o 75.6 Leave Stop 9. Continue ahead uphill on blacktop• 
0.7 76.3 STOP. Intersection with Route 6. Turn right on four-lane road. 
0.6 76.9 SLOW. Cross Negro Creek and enter city of Spring Valley. 
0.7 77.6 TRAFFIC SIGNAL. Intersection with Route 89. Turn left (south) 
Route 89 (South Spaulding Street). 
0.2 77.8 4-WAY .STOP. Continue ahead (south) on South Spaulding Street. 
0.3 78.1 SLOW. Turn right on Illinois Street near bottom of hill (before 
crossing viaduct). 
on 
Immediately turn left downhill toward tracks. Stop at bottom of hill. 
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0.1 78.2 Stop 10. Walk east under bridge along railroad tracks to exposure of 
Pennsylvanian Trivoli Limestone. (NWt, NWt, NW~, sec. 2, T. 15 N., 
R. 11 E.; LaSalle Quadrangle.) 
The Trivoli Limestone, now formally called the Cramer Limestone, is a 
member of the Upper Pennsylvanian MOdesto Formation. The limestone is nodular, 
fossiliferous, and six to eight feet in thickness. This unit is lenticular and 
appears to have been formed in a warm, shallow sea in which the bottom was con-
siderably agitated by wave action. Elsewhere the limestone grades laterally into 
nodular shales that bordered the basin of deposition. Fossils include crinoid 
fra~ents and brachiopods. 
Erosional History of Upper Iliinois Valley 
The present deep gorge of the Illinois Valley east of the big bend 
was cut largely during two major stages of erosion. Some deepening ot the valley 
occurred during melting of the Marseilles, Minooka, Rockdale, and Manhattan ice 
fronts when meltwaters flowed down Illinois Valley. The first major stage of 
cutting occurred during the retreat of the Valparaiso glacier about 13 thousand 
to 12 thousand years ago when an unusually large amount of meltwater discharged 
down the Illinois Valley. Most of this meltwater entered Illinois Valley from 
the Kankakee Valley, and this great flood has been named the Kankakee Flood 
(fig. 1, #11). At the height of the flood the amount of meltwater from the 
Valparaiso front was so great that the waters backed up into lowlands behind 
some of the Woodfordian end moraines to form several large lakes (see Glacial 
Map of Northeastern Illinois). As the floodwaters waned, the Illinois Valley was 
cut down to a level of about 540 feet, the level of the top of Buffalo Rock a 
few miles to the east of here. 
The second major stage of downcutting took place between about 11 thou-
sand and nine thousand years ago when overflow from glacial Lake Chicago, an early 
stage of Lake Michigan, deepened the valley to about 490 feet. Lake Chicago was 
formed when. meltwater became ponded between the Valparaiso Moraine and the front 
of the Valderan glacier which lay in the Lake Michi.gan Basin to the north. This 
level, called the Ottawa Terrace, is represented here at Stop 10 by the bench on 
the top of the Trivoli Limestone. Since Lake Chicago time the river has cut its 
present inner valley about 30 feet below the level of the Ottawa Terrace. 
Bedrock Geology of the Princeton Area 
Beneath the glacial drift the field trip area is underlain by 3,500 to 
4,000 feet of sedimentary strata consisting mainly of limestone, dolomite, sand-
stone, and shale (fig. 7). These rocks are predominantly marine in origin and 
were laid down layer by layer in the ancient, shallow seas that periodically 
covered Illinois and the Midwest during the Paleozoic Era from about 550 to 270 
million years ago. The rocks immediately beneath the glacial drift belong to 
the Pennsylvanian System (see attached Geologic Map of Illinois). ·only portions 
of the upper part of these are exposed, and some of these rocks, including the 
LaSalle and Trivoli (Cramer) Limestones, will be examined during the field trip. 
Older Pennsylvanian strata and strata belonging to the Devonian, Silurian, Ordo-
vician, and Cambrian Systems are not exposed. The base of the Cambrian strata 
rests upon a basement of Precambrian igneous and metamorphic rocks more than one 
billion years old. 
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Cll l ·~ GROUP, ROCK THIC&-~H FORMATION GENERAL DESCRIPTION ~ STAGE UNIT NESS Cll 
~~ . Wisconsinan Till, outwash, dune sand, loess, 
.a.J ·ro·~-o 0-200 . - .. o .o 
0) ·o·~ · · . peat 
't"4 Illinoian- :~~ ~~·;;,/_ u (IJ Kansan 
..... . -:--~ I ·?· 0-300 Till, outwash -- ~o· LaSalle - T "\..•~ 
'i""'i"" V X JC. u 
McLeansboro Trivoli - -~--
- - -
- - ·-
- -
Lonsdale - -- .=-
...;--_-_: 
No. 7 Coal- ~~"'"' ..... ~')( o-6oo of sand-~ No. 5 Coal -- ~····. Alternating sequences ~=.=-.. stone, shale, underclay, coal, ~-=-·.::·· Ke\<1anee ~ :=:~:·:~~ and limestone 
~ - ·-----No. 2 Coal- .J~~~ - -----=- u 
"" 
--
~-""I r 
c: t I f o-6o Limestone co I -. u 
.... 
cu I / I co 
co Port Byron 300- Dolomite with limestone, 't"4 some 
~ Racine 400 che~ty d ~ ./ cu Waukesha ./ ..... / •1"'4 $-1 Kankakee 
'""" 
"0 ./ ./ and sandstone c:: Edgewood , ./ / 70 Dolomite co ··~··· u 
~ ~quoketa - -·-Q) - - -..... 175- Shale, some dolomite or < ,__ -/ 1 limestone 200 
-·--
- · -- --~ ....... ~ u -- '?" /r:=> y 
-c:;.;:, ./-
~ 7 / Dolomite, some limestone, cherty 
d Galena 7. 225 
co / ~ / 
c;:>O / -
't"4 - ~-.r-L.. c:: 
•1"'4 .L 7 7 
CQ 
--
..... Platteville 1_ oc1 p. Dolomite, limestone e ..• C) I C:S.:: 110 some 
CQ ;..;~·.· . ..,.:___,: 
..c Glenwood ./ 0 I ~ u --- ::.::·:.<:::> Ancell as-St6 Peter :~~ Sandstone 160 u 
. .... 
7 
100-c: Shakopee ~~~ Dolomite, sandstone tU some 
•1"'4 230 
"0 Prairie -~ 7 
tO du : ·>: :._.::,' ;?} c 50-co Chien Richmond Sandstone tJ New 180 
~ : ·:-: :: ·=:. :~· I Oneota - 200 Dolomite, cherty d .L I / co ~ ~ -~f u 
't"4 _-..:-_· 
0 Franconia . . . ·-;-:.... 
.... 
0 Potosi ./ f 1000-
.;_; :..:...: -:~: ~ 2000 Sandstone. shale, dolomite V"~---I Mt,~~ I 
Precambrian ,I...,...-.............. Granite, gneiss, schist 
Fig. 1 - Generalized geologic column ot strata in the Princeton area. 11 U11 indicates a 
major unconformity. 
-
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Geologically the field trip area is situated at the northern margin of 
the Illinois Basin, a large, spoon-shaped bedrock depression which underlies most 
of Illinois and adjacent parts of Indiana and Kentucky (fig. 8). The basin, now 
filled with the Paleozoic strata, formed by slow subsidence while the sediments 
accumulated until the end of the Pennsylvanian Period. In the deepest part of the 
basin in extreme southeastern Illinois, the Paleozoic strata are more than 13,000 
feet thick. 
Sedimentary History of the Pennsylvanian Rocks 
Because the bedrock formations that are exposed in the field trip area 
are exclusively of Pennsylvanian age, the origin and character of these rocks is 
discussed below in considerable detail. Altho~gh coal is not presently being 
mined in this part of the state, the origin ;£ coal is also discussed briefly. 
Pennsylvanian sedimentary rocks f~rm the bedrock surface over approxi-
mately four-fifths of Illinois and have a ~aximum cumulative thickness of about 
3,000 feet. They were deposited between about 270 and 310 million years ago, and 
contain all of Illinois' minable coal beds, whose recoverable reserves are esti-
mated at 137 billion tons. Coal is one of the state's most important mineral 
resources, accounting for over one-third. of the total production value, which in 
1967 amounted to approximately $650,000~000. In 1967, almost 65 million tons of 
coal valued at over $251 million were mined in Illinois, ranking the state fourth 
among the coal-producing states in the, nation. 
Unlike the older sedimentary rocks in Illinois, which consist of fairly 
thick units of limestone, dolomite, sandstone, and shale, the Pennsylvanian strata 
are made up of comparatively thin ro~k units, often only a few inches thick and 
rarely exceeding 30 feet. They are ,.characterized by frequent and abrupt ver t ical 
changes in rock type. Several hundred individual units--sandstone, shale, silt-
stone, clay, limestone, and coal--are present in the Pennsylvanian System. Many 
of these individual units are quite variable in thickness and grade laterally from 
one rock type to another. Howevei, some units, especially the limestones, are 
very persistent laterally and can be traced over large areas of the state. 
About 30 years ago, geologists at the Illinois Geological Survey noted 
from their field studies of the ~ennsylvanian strata that the various individual 
rock units occur in regular sequences which are repeated many times. Each regular 
sequence represents a cycle of sedimentation during which the individual units 
were deposited under environmental conditions that changed with time. Each cycle 
of sedimentation, called a cyclothem, consists of several lithologic units, part 
of which were deposited under marin~ conditions and part under nonmarine conditions. 
Based on extensive studies of the entire Pennsylvanian System in Illinois and the 
Midwest, the geologists determined t~at an ideally complete cyclothem consists of 
ten distinct sedimentary units. The ·chart on the next page shows the arrangement 
of units in the ideal cyclothem. Only a few of the approximately 50 cyclothems 
that have been described in Illinois contain all ten units. Usually one or more 
units are missing, but the order of arrangement with a few exceptions is almost 
always the .same. The units which are most commonly present are a basal sandstone 
overlain by an underclay, coal, black slaty shale, limestone, and gray shale. 
The variety of sedimentary rock types in the Pennsylvanian System, the 
thinness of individual units, the abrupt and frequent vertical changes in rock 
types, and the lateral variations in thickness and lithology of most units indicate 
a wide range of depositional conditions which changed fairly rapidly with time. 
Shale, gray, sandy at top ; contains marine fossils and ironstone 
concretions.,especially in lower part. 
Limestone; contains marine fossils. 
Shale, black, hard, laminated ; contains larg-e spheroidal concre-
tions and marine fossils. 
Limestone; contains marine fossils. 
Shale, gray; pyritic nodules and ironstone concretions common at 
base ; plant fossils locally common at base ; marine fossils rare. 
Coal ; locally contains clay or shale partings. 
Underclay, mostly medium to light gray except dark gray at top ; 
upper part noncalcareous, lower part calcareous. 
Limestone, argillaceous; occurs in nodules or discontinuous beds; 
usually nonfossiliferous. 
Shale, gray, sandy. 
Sandstone, fine-grained, micaceous, and siltstone, argillaceous; 
variable from massive to thin-bedded; usually with an uneven 
lower surface. 
AN IDEALLY COMPLETE CYCLOTHEM 
(Reprinted from ~'ig. 42, Bulletin No. 66, Geology and Mineral Resources of the Marseilles, 
Ottawu, and Streator Quadrangles, by H. B. Willman and J~ Norman Payne) 
(28197-ZOM-6/ 66) ~2o 
.I 
'..,Precambrian 
-/ - \ I -
/ '\/ \'· I \ -' ~ ~ '\ ,- ./ / ' 
Danville 
0 50 
Miles 
100 
Fig. 8 - North-south cross-section through Illinois showing the Paleozoic strata in the Illinois Basin. 
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The cyclical character of the sedimentary sequences also indicates that the 
depositional conditions during Pennsylvanian time changed in a regular manner. 
The geologic framework which produced these . conditions is not exactly known, but 
it was unique to the Pennsylvanian Period, because no other system of sedimentary 
rocks in the geologic column exhibits a comparable development of cyclic sediments. 
Geologists have offered several explanations for the Pennsylvanian 
cyclothems, too numerous and detailed to discuss at the present ttme. However, 
the presence of both marine and nonmarine deposits in each cyclothem indicates 
that invasion and withdrawal of the sea occurred during the formation of each 
cycle. The repeated alternations of marine and nonmarine sedimentary rocks also 
indicate that there were many intervals of invasion and withdrawal. In general, 
the sandstone-underclay-coal portion (the lower five units) of each cyclothem is 
nonmarine and was deposited on coastal lowlands from which the sea had withdrawn. 
However, some of the sandstones are entirely or partially marine. The units above 
the coal are marine sediments which were deposited during the invasion part of 
the cycle. The exact mechanism which caused these repeated relative changes in 
sea level is not known, but the occurrences of cyclic Pennsylvanian sediments on 
many of the continents suggests that the sea level fluctuations were world-wide. 
The following discussion briefly explains the geologic conditions that probably 
existed in the Illinois-Indiana region during the Pennsylvanian Period. 
At the end of the Mississippian Period about 310 million years ago, the 
Mississippian sea withdrew from the Midcontinent region, and a long interval of 
erosion followed during early Pennsylvanian time. During this erosion interval, 
several hundred feet of Upper Mississippian strata were eroded away, and an ancient 
Pennsylvanian river system cut deep channels into the Mississippian sedimentary 
rocks. This erosion was interrupted by the invasion of the early Pennsylvanian sea. 
For the remainder of Pennsylvanian time the northeast part of the Illinois 
Basin was a broad swampy lowland bordering the shallow sea which lay to the south-
west (fig. 9). This lowland s~ood only a few feet above sea level, so that only 
slight changes in relative sea level caused great shifts in the position of the 
shoreline. A slight rise in sea level would have caused submergence of the low 
borderland, followed by marine deposition; and conversely, a slight lowering would 
have caused emergence of the lowland and much of the shelf of the Illinois Basin, 
followed by nonmarine deposition and erosion. 
The Pennsylvanian river system, which flowed across the low borderland 
from the northeast, carried mud and sand from northern highlands and built a great 
delta out into the sea, much like the present-day Mississippi River delta in 
Louisiana. Throughout Pennsylvanian time the Illinois Basin continued to .subside, 
and along with the worldwide sea level changes, this caused the position of the 
shoreline to change continually. The delta front oscillated northward and south-
ward for hundreds of miles due to changes in sea level, intermittent subsidence 
of the basin, and variations in the amounts of sediment carried seaward from the 
land. 
At various times conditions at any place on the shallow sea floor 
favored the deposition of sandstone, limestone, or shale. Sandstone wa$ deposited 
near the mouths of distributary channels. These sands were reworked by waves and 
spread as thin sheets near the shore. The shales were deposited in quiet water 
areas--in delta bays between distributaries, in lagoons behind barrier bars, and 
in deeper water beyond the nearshore zone of sand deposition. Limestone which 
formed by chemical precipitation from the sea and the accumulation of limy shells 
of marine plants and animals, was usually deposited farther from shore than the 
OZARK 
SHOAL 
) j. -·_ 
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KY. 
/ '\CINCINNATI \. SHOAL 
Fig. 9 - Paleogeography of Illinois-Indiana region during Pennsylvanian 
t1me. The diagram shows the Pennsylvanian River Delta and the positions 
o f the shoreline and the sea at an instant of time during the Pennsylvani<:.u 
Period. 
sandstone and shale, but some limestone was fo~ed in nearshore areas where little 
sand and mud were being deposited. The areas of sandstone, shale, and limestone 
deposition continually changed as the position of the shoreline changed and as the 
delta distributaries extended seaward or shifted their positions laterally along 
the shore. 
The nonmarine sandstones, shales, and limestones were deposited on the 
deltaic lowland bordering the sea. The nonmarine sandstones were deposited in 
distributary channels, in river channels, and on the broad floodplains of the 
rivers. Many of the channel sands are preserved as elongate channel deposits in 
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the cyclothems. Some of these sand bodies, 100 or more feet thick, cut through 
many of the underlying rock units. The shales were deposited mainly on floodplains. 
Fresh-water limestones and some shales were deposited locally in fresh-water lakes 
and swamps. The coals were formed by the accumulation of plant material, usually 
where it grew, beneath the quiet waters of extensive swamps. Lush forest vegeta-
tion, which thrived in the warm, moist Pennsylvanian cl~ate, covered the region. 
The origin of the underclays beneath the coals is not exactly known, but they were 
probably deposited jn the swamps as slackwater muds before and during the formation 
of the coals. The formation of coal marked the end of the nonmarine portion of 
the depositional cycle. Resubmergence of the borderland by the sea interrupted 
nonmarine deposition, and the marine portion of the cyclothem was then laid down 
over the coal. 
Origin of Coal 
It is generally accepted that the Pennsylvanian coals originated by the 
accumulation of vegetable matter, usually in place, beneath the waters of exten-
sive, shallow, fresh to brackish swamps. They represent the last-fo~ed deposits 
of the nonmarine portions of the cyclothems. The swamps occupied vast areas of 
the deltaic coastal lowland, which bordered the shallow Pennsylvanian sea. A 
luxuriant growth of forest plants, many quite different from the plants of today, 
flourished in the warm Pennsylvanian climate. Today's common deciduous trees were 
not present, and the flowering plants had not yet evolved. Instead the jungle-like 
forests were dominated by giant ancestors of presently-existing club-~osses, horse-
tails, ferns, conifers, and cycads. The undergrowth also was well developed, con-
sisting of many ferns, fernlike plants, and small club-mosses. MOst of the plant 
fossils found in the coals and associated sedimentary rocks show no annual growth 
rings, suggesting rapid growth rates and lack of seasonal climatic variations. 
Many of the Pennsylvanian plants, such as the seed ferns, became extinct. 
P.lant debris from the rapidly growing swamp forests, composed of leaves, 
twigs, branches, and · logs, accumulated as thick mats of peat on the floor of the 
swamps. Normally, vegetable matter rapidly decays by oxidation to water, nitrogen, 
and carbon dioxide. However, the cover of swamp waters, which were probably stag-
nant and low in oxygen, prevented the complete oxidation and decay of the peat 
deposits. 
The periodic invasions of the Pennsylvanian sea across the coastal 
swamps killed the Pennsylvanian forests and initiated marine conditions of depo-
sition. The peat deposits were buried by marine sediments. Following burial, 
the peat deposits became gradually transformed into coal by slow chemical and 
physical changes in which pressure (compaction by the enormous weight of overlying 
sedimentary layers), heat (also due to deep burial), and time were the most impor-
tant factors. Water and volatile substances (nitrogen, hydrogen, and oxygen) 
were slowly driven off during the coalification process, and the peat deposits 
were changed into coal. 
Coals have been classified by ranks which depend on the degree of 
coalification. The commonly recognized ranks of coal, in order of in~reasing 
rank, are (1) brown coal or lignite, (2) sub-bituminous, (3) bituminous, (4) 
semi-bituminous, (5) semi-anthracite, and (6) anthracite. Each higher rank is 
characterized by increasing amounts of fixed carbon and decreasing amounts of 
oxygen and other volatiles. Hardness of coal also increases with increasing 
rank. All of Illinois' coals are bituminous. 
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Underclays occur beneath most of the coals in Illinois. Because 
underclays are generally unstratified (unlayered), are leached and possess a 
bleached appearance, and generally contain plant roots, many geologists consider 
them to represent the old soils on which the coal-forming plants grew. 
The exact origin of the carbonaceous black shales, which occur above 
many coals, is uncertain. The black shale may represent a deposit which formed 
under restricted marine (lagoonal) conditions during the initial part of the 
invasi~n cycle, when the region was still closed off from the open sea. The 
lagoons, which fo~ed behind offshore sand bars, were quiet water areas where very 
fine, iron-rich muds and finely-divided plant debris were washed in from the land. 
The high organic content of the black shales is also in part due to the carbona-
ceous remains of plants and animals that lived in the lagoons. The fossil remains 
of animals in the black shales are typically, although not always, depauperate 
(dwarf), because they were stunted by toxic conditions in the sulfide-rich waters 
of the lagoons. Many black shales are virtually barren of fossils because swimming 
and bottom-dwelling animals could not live in the stagnant waters. The phosphatic 
siderite nodules, which occur in the Pennsylvanian shales, were fo~ed by chemical 
precipitation of calcium carbonate, iron carbonate (siderite), and phosphate from 
the brackish lagoonal waters. 
0.0 78.2 Leave Stop 10. Return to top of hill. 
0.1 78.3 STOP. Turn left (north) and continue uphill on South Spaulding Street. 
0.3 78.6 4-WAY STOP. Continue ahead on Spaulding Street. 
0.2 78.8 TRAFFIC LIGHT. Junction with Route 6. Turn left (west) on Route 6 
(Dakota Street). 
0.5 79.3 Route 6 turns to the right. Continue straight ahead on blacktop 
(West Dakota Street). 
0.5 79.8 Turn right on North Ladd Road. 
0.2 80.0 Turn left on West Northwestern Street. 
0.3 80.3 Miller Cemetery on right. Continue ahead on winding road. 
0.4 80.7 SLOW. Turn left and enter abandoned mine area. Follow road along 
south side of waste pile. 
0.2 80.9 Stop 11. Exposure of Pennsylvanian LaSalle Limestone and associated 
strata in gully west of waste pile. (S%, SE~, NW~, sec. 33, T. 16 N ~ , 
R. 11 E.; LaSalle Quadrangle.) 
In the ravine to the west of the spoil pile is an excellent exposure 
of about 60 feet of parts of three Upper Pennsylvanian cyclothems. These strata 
are described and illustrated in figure 10. All of these strata except the LaSalle 
Limestone belong to the MOdesto Formation. The LaSalle Limestone is the lowest 
member of the overlying Bond Formation. The LaSalle Cyclothem excellently illus-
trates the characteristics of a Pennsylvanian cyclothem. Both the LaSalle and 
Hall Cyclothems are well-exposed. However, the basal sandstone unit that is 
typical of the ideal cyclothem is absent from both. Apparently during deposition 
of these cyclothems no sand was transported into this area because the Pennsyl-
vanian delta lay far to the south. 
·--,.........._ 
Fig. 10 - Strata exposed at Stop 11. 
LaSalle Limestone - light gray, dense, 
fossiliferous, many light green 
shale beds 1" to 6" thick, many 
productid brachiopods in lower part 
Shale - upper part light gray, lower 
part dark gray to black 
Limestone - gray, crinoidal, fossilif-
erous, abundant Marginifera 
Shale - black, platy, soft 
Shale - black, platy, hard 
Shale - dark gray, soft, thin-bedded 
Coal 
Underclay - dark gray, becoming light 
gray downward, black with root 
impressions at top 
Hall Limestone - pinkish and greenish 
gray, dense, slabby, fossiliferous 
= ~ Shale - light green, blocky, abundant 
t'i 
t'i 
Cl 
t< 
limestone nodules 
0 ~~-Mt'i Limestone- pinkish and greenish gray, 
·-~-l 0 very fossiliferous 
~ 
H - - · s - ---
i! 10 - -==---=:: 
I 
- --
8 
~ Shale - gray, becoming dark gray and 
3 black downward, fossiliferous 
Shale - gray and black, laminated, 
very carbonaceous, probably repre-
sents a coal horizon ·x x 
e x:x 
: s- x· X u ~ nderclay - light gray, limestone I 
~ X. X . nodules, scattered plant fragments 
i X . ..,.--x-r'-r--_ 
. - lr-~~ HICKS CYCLOTHEM I L ..... ~~ Limestone - da~k gray, nodul.::___ _ _j 
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The marine limestones 
are very fossiliferous. The LaSalle 
Limestone is especially fossilifer-
ous in its lower half with numerous 
well-preserved productid brachio~ · 
pods, including Juresania, Linopro-
ductus, and Dictyoclostus. Other 
abundant brachiopods include ~­
ginifera and Composita. 
History of Coal M!ning 
in Bureau County 
The mine that was oper-
ated here at Stop 11 was the Spring 
Valley Coal Company No. 3 M[ne. 
The mine was first opened about 
1886 when the shaft was sunk 456 
feet to 3% feet of the No. 2 Coal 
(fig. 7). Operations at this mine 
were suspended from September, 1928, 
until early in 1935, when mining was 
resumed. The mine operated from 
then through April, 1947, when it 
was abandoned. After the mine was 
abandoned, much of the shale waste 
from a much larger spoil pile imme-
diately south of the present pile 
was hauled to Dixon and used in the 
manufacture of cement. 
The mining of coal in 
Bureau County began about 1853# 
approximately one mile west of 
Sheffield in the western part of 
the county. A number of shaft and 
drift mines were opened into 4~ to 
5 feet of the No. 6 Coal. Shortly 
afterwards a few small mines were 
opened into the overlying No. 7 
Coal near Tiskilwa in the south-
central part of the county. These 
mines were of the room and pillar 
type, in which the coal was removed 
from the room-like areas with pil-
lars left behind between the rooms 
for roof support. 
Probably at least 500 
thousand tons of coal were produced 
from these mines before accurate 
records were required and kept by 
the State beginning in 1882. Total 
production of coal from 1882 through 
June, 1964, amounted to 53,823,055 
tons. No coal production from the 
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county has been reported since 1964. Coal produced in 1964 amounted to approxi-
mately 259_,000 tons from a strip mine in the No. 6 Coal -near Sheffield. 
Shaft mines that utilized the longwall method of mining produced most 
of the coal ~ined in Bureau County. In this mining method, the hoist (main shaft), 
air shaft, and usually four entries or haulageways occupied a large central coal 
pillar that supported the surface works for the mine. The working-face, or 
longwall, was advanced outward away from this central pillar or column so that 
essentially all of the coal was mined out. The coal was undercut with hand picks 
and then pulled down from the roof with iron wedges. Much of the waste clay and 
shale produced from undercu~ting the coal was thrown back into the mined-out areas 
to offer same support when the roof rock broke and caved in. Timbering and crib-
bing were installed to protect the haulageways and keep them open when the roof 
caved in. Abandoned longwall mines are responsible for the conspicuous high, 
conical spoil piles scattered throughout this part of Illinois. Waste rock from 
the mine and from cleaning the coal was discarded onto these piles where it fre-
quently smoldered or burned, accounting for the rather distinctive red coloring 
on some of them .• 
End of Field Trip 
Drive carefully on your way home. 
LIST OF RROPERTY OWNERS 
§.top 8: 
Mr. A. J. Swanson 
Route 3 
Pri~ceton, Illinois 
Telephone: 815-879-6130 
Mr. Swanson lives in the first 
house on the left east of 
Stop 8. 
Stop 9: 
The Western Sand and Gravel Co. 
111 N. Spaulding Street 
Spring Valley, Illinois 
Telephone: 815-663-2411 
Mr. Burl George, Jr. 
430 W. Minnesota Street 
Spring Valley, Illinois 
Telephone: 815-663-2181 
Stop 11: 
Mr. Peter Ternetti 
714 w. Erie StreBt 
Spring Valley, Illinois 
Telephone: 815-663-3784 
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RECENT 
SUBSTAGE 
Years 
Before Present 
NATURE OF DEPOSITS SPECIAL FEATURES 
Soil, youthful profile 
of weathering, lake and 
river deposits, dunes, 
·-· --------~- s,ooo 
Valderan 
11,000 
Twocreekan 
peat ___j..---------tn:-::-=::~71~~----· ---·--(Outwash along 
WISCONSINAN 
(4th glacial) 
Outwash ~ississippi Valley 
Ice withdrawal, erosion 
12,500 --1-------------------~~~la-c~i~a:t;io=n~,~b:u;il~d~i~n=g-o~f;­
~ny moraines as far 
south as Shelbyville, 
~xtensive valley trains, 
putwash plains, and lakes 
Peat and alluvium 
Woodfordian 
22,000 
Farmdalian 
28,000 
Altonian 
50,000 
Drift, loess, dunes, 
lake deposits 
Soil, silt, and peat 
Drift, loess 
~ce withdrawal, weather-
~ng, and erosion 
~laciation in northern 
lllinois, valley trains 
~long major rivers, 
IJinnebago drift 
-----------------~--to 
SANGAIDNIAN 
(3rd interglacial) 
70,000 Soil, mature profile 
of weathering 
----------~-----------~--------------~-----Slaciers from northeast 
•t maximum reached 
~ississippi River and 
ILLIOOIAN 
(3rd glacial) 
Buffalo Hart Drift 
Jacksonville Drift 
L~an Drift, loess 
J early to southern tip 
c~f Illinois 
----------+--------+------···· Soil, mature profile 
'YARMOutH IAN 
.(2nd interglacia1l. 
KANSAN 
(2nd glacial) 
AF'roNIAN 
(1st interglacial) 
NEBRASKAN 
(1st ~La.cial) 
Of ~-at"beYing 
Glaciers from northeast 
and northwest covered Drift 
Loess _ - · ___ ___ ___ much _ g_f_ _.s_t_~_te --
Soil, mature profile 
of weathering 
---- - --- . ·- ... ·-· -- - - - - -~-·----· ----------- - --- . 
t--·-------- ~laciers from northwest 
Drift invaded western Illinois 
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